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PRODUCT SPECIFICATIONS

ISSUED DATE : 2021/12/02
CUSTOMER: IEVRLl
CUSTOMER'S REFERENCE -
) . oo O
DESCRIPTIONS : ' IGBTHR UL Eﬁﬁ-ﬁ%(PCB)
HONGFARAD TYPE: HAPD1K6P22J0N200
2 Pins 4 Pins
W T W T
I T
' | Ol|+1.0 @d +0.05 | | Ol+1.0 @d +0.05
P+1.0 P+1.0 b +0.5
Fig. 1 Fig. 2
1. PRODUCT DIMENSIONS : unit : mm
CUSTOMER'S | CAP |Tol.| RV. | TV. | W | H T P | P1]| dod | LO Fig. [CASH HONGFARAD
PART NO. uF | +%| vDC | vDC | +1.0| #+1.0 | +1.0 | +0.5 | 0.5 | +0.05 | 1.5 ' PART NO.
022 | 5 | 1600 | 2400 | 26.0| 20.0 | 11.0 | 225 0.8 1 HAPD1K6P22J0N200

PREPARED BY: 4x/N\N73

CHECKED BY : 4%

APPROVED BY 3K ./
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Hongfarad

TYPE: APD

IGBTH 14 B2 &= =% (PCB)

Snubber capacitor for IGBT (PCB)

m 5pMEE Outline Drawing

2 Pins 4 Pins
W W T
—-'—'——
T T
] [Ol+1.0 @ d +0.05 | | Ol1.0 ¢ d 0.05
b +£0.5
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® HHE/N, WEBEFN

o . RAIBELAIERE

® FEAEAIGBTHRIKER

m HAREK Specifications

m Features

® Widely used in high voltage, high frequency circuit
® Low loss and small inherent temperature rise

® Exellent active and passive flame resistant circuit

® Especially designed as snubber capacitor for IGBT

5| 454 Reference Standard

GB/T 17702 ( IEC 61071 )

Operating Temperature Range (case)

S {&Z 3 Climatic Category 40/85/56
SE RS 25
IﬂEImEzE ( al 7t ) _4OoC - 8500

#iE B E Rated Voltage

630Vdc ~ 3 000Vdc

A&t Capacitance Range

0.047uF ~ 9.0pF

B A E{RZ Capacitance Tolerance

J(£5%), K(+10%)

it FJE Test Voltage

1.5Un (10s)

#3#% /8 IE 3] Dissipation Factor

< 0.0005 (1kHz, 20°C)

“#a45%H PE Insulation Resistance

= 100 000MQ, Cn < 0.33uF

(20C , 100Vdc, 1min)
>30000s Cn > 0.33uF

FHA Ay Expected lifetime

= 100 000hrs @ Un, ©hs=70C

62
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Hongfarad

16 fi/™= R AT

The 16 digits part number is formed as follow:
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Hla[P]p]7]oo|p|s|2[K[o[R]|[2]0]0 H:LOGO@"

1. 1~3 TYPE OF CAPACITOR:

TYPE PEI MEF | MEB | MEK | MEA | MET | MPP | MPD| MPB | PPS MPS | MPA | MPT
CODE PEI MEF | MEB | MEK | MEA | MET | MPP| MPD| MPB| PPS MPS | MPA | MPT
TYPE MKP M61 | APB APD | APA APT APK | APQ | APM | DPA DPB | DAT DAL
CODE MKP | M6l | APB APD | APA APT APK | APQ | APM | DPA DPB | DAT DAL
2. 4~6 RATED VOLTAGE:

e L s
063: 63VDC/JIS 1J. 400: 400VDC/JIS 2G. 1K5: 1,500VDC
100: 100VDC/JIS 2A. 630: 630VDC/JIS 2J. INO: 10,000VDC/JIS 4A.
250: 250VDC/JIS2E. 1KO0: 1,000VDC/JIS 3A. 2A7: 275VAC 3A1:310VAC.
3. 7~9 Symbols of capacitance in uF:
AR R

A: Indicates tens. EX: 12uF=A12, 10uF=A10.

W(Word): Indicates unit. EX: 6.5uF=W65

P(Point): Digits following the decimal point. EX: 0.22uF=P22

S(Single Zero): Digits following the decimal point followed by one zero. EX: 0.015uF=S15

D(Double Zeroes): Digits following the decimal point followed by two zeroes. EX: 0.0047uF=D47

T(Triple Zeroes): Digits following the decimal point followed by three zeroes. EX: 0.00068uF=T68
4. 10 Symbols of capacitance Tolerance:

BENERS

TOLERANCE | £1% | £2% | 3% | £5% | =10% | £20% | +80%-20% +100%-0%

CODE F G H J K M VA P
5. 11 Lead Style Code:

Bl
CODE O(A ) 1 (HNED 2 (S 3(H4HE) A(VIIAD)
LEAD H
TYPE
CODE 5(A 2 DI 6 SE VI 7 (AANESYID A(ELF 9 i7) B(#5 gk 117)
LEAD
TYPE

6. 12 Lead Space (mm)

BBk
SPACE 3.5 4.0 5.0 6.0 7.5 | 10.0 |12.5 |15.0 [20.0 |22.5 | 27.5 | 30.0 | 31.5 | 32.0 | 375 | 425|
CODE A B C E D F \ | M N R u S T Q W (0]
SPACE | 47.5 525 | 175 25
CODE P Y K H

7. 13~14 S|4PK Lead Length 3A=3.5 4A=4.5 05=5mm 5A=5.5 20=20mm

8. 15 #5{F#0 Feature Codes i /=i & ROHS/REACH:0: Jord: A: PHAIEIE: B: Byii: DKM Y
9. 16 W#AL Internal Codes

18
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PRODUCT SPECIFICATIONS TYPE : APD

NO. ITEM DESCRIPTIONS
This specifications cover the requirements of HONGFARAD

1. |SCOPE Metallized Polypropylene Film Capacitor Snubber capacitor for IGBT (PCB)
Type : APD

2. [STANDARD ATMOSPHERIC CONDITIONS FOR MAKING MEASUREMENTS

15°C to 35°C
2.1.|AMBIENT TEMPERATURE (If there is any doubt on the results, the measurements shall be made
at +20 +/- 5C.)

45% to 75%
2.2.|RELATIVE HUMIDITY (R.H.) (If there is any doubt on the results, the measurements shall be made
at 60% to 70%.)

2.3.|AIR PRESSURE 86 kpa to 106 kpa.

OPERATING TEMPERATURE Operating temperature range to capacitors shall be
24. RANGE -40°C~105°C (Above85C the rated voltage DC/AC must be de-rated at 1.5% /
2.5% per C)

3. [CONSTRUCTION

3.1.|DIELECTRIC Metallized Polypropylene Film ~ 3.2.
3.2.|METAL SPRAY Special Solder g 3.1
3.3.|LEAD WIRE Tin-plated Copper Wire V]
3.4.|PLASTIC CASE UL94V-0 34. 35 3.3.
3.5.|EPOXY RESIN UL94V-0

4. IMARKING

4.1. [MANUFACTURER'S SYMBOL ‘) stands for HONGFARAD
4.2.|TYPE OR MATERIAL "DPB" stands for DPB type.

4.3.[NOMINAL CAPACITANCE in EIA 3-digit code (Please refer to "PART NUMBERING") .
4.4.|TOLERANCE in EIA 1-letter code (Please refer to "PART NUMBERING" ) .
4.5.|RATED VOLTAGE in VDC rating, unless otherwise indicated.

4.6. |MANUFACTURER CODE example:

@ APD

824K 700V

19/03
www.hongfarad.com
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PRODUCT SPECIFICATIONS TYPE : APD

5. |ELECTRICAL CHARACTERISTICS

NO. ITEM PERFORMANCE TEST CONDITIONS
Apply 160% of I for 1 .
Withstand Between Terminals  |Shall be no abnormality. affzyo S(_)gog rated voltage for 10 sec
5.1.|Voltage :
(Tv) Between Terminals | o be o abnormality. 3000VAC for 60 +/- 1 sec. (50Hz)
& Enclosure
. . _ . Apply 100 VDC +/- 15% for 60 +/- 5 sec.
5.2. [Insulation Resistance (I.R.) >= 30,000 Mohm*uF/C at +20 +/- 5°C.
. Within the tolerance specified. Measuring Frequency : 1 KHz +/- 10%.
5.3.|Capacitance (CAP) (at +20 +/- 5C). Measuring Voltage : <=1 Vrms.
5.4. | Dissipation Factor (DF) <=0.002 (0.20%) at 1 KHz. C<20uF Measuring Frequency : +/- 2%
o <=0.003 (0.30%) at 1 KHz. C>20uF Measuring Voltage : <= 1 Vrms.
Measuring Frequency : 100KHz +/- 2%
5.5.|ESR (100KHz) 4.8mQ (typica) Measuring Voltage : <= 1 Vrms.
More than 95% of circumferential Testing method per IEC 68-2-20 Ta.
5.6. [Solderability surface of lead wire shall be covered with new |Soldering temperature : +245 +/- 2°C.
solder. Immersion duration : 2 +/- 0.5 sec.
5.7.(dv/dt (v/us) 485V/us
5.8.|SVDC 800V DC
5.9. [Ripple voltage (Urms)
5.10./max, ripple current capability (Irms) [12Arms 10KHz (70°C)
5.11|SLE (nH)
5.12Ipk(A) 398A
6. [IMECHANICAL CHARACTERISTICS
NO. ITEM PERFORMANCE TEST CONDITIONS

Testing method per IEC 68-2-21.
Apply 2.0 kg for 10 +/- 2 sec.

Tensile Shall be no abnormality. to the terminal in the axial direction,
. and acting in a direction away from the body.
Terminal
6.1. St th
reng Apply 1.0 kg for 2 cycles.
Each cycle includes:
Bending Shall be no abnormality. ach cycle incuces

90° once, return to its initial position for 2-3 sec.,
and then to the opposite direction once.

7. |ENDURANCE CHARACTERISTICS

NO. ITEM PERFORMANCE TEST CONDITIONS
Appearance Shall be no remarkable change.
Withstand Voltage  [Shall satisfy No. 5.1. Test Temperature Cycle : Total 5 cycles.
Temperature ngeaCi(tZ‘g/eC():hange Y:Sittr.]in +1- 5% of the value before I'Izéfg()c{(/:le;%c:‘l:)?zsn:‘\in_

71. . -40+0/-3 °C for 30 min.
. +20 +/- 2°C for 3 min.
. +85 +3/-0 °C for 30 min.

. +20 +/- 2°C for 3 min.

Cycle
Dissipation Factor Tan 6 :0.4% max. (1KHz)

abrowON

Insulation Resistance

(LR >= 50% of the limit value of No. 5.2.

€D Hongfarad




PRODUCT SPECIFICATIONS

TYPE : APD

Appearance Shall be no remarkable change.
Withstand Voltage Shall satisfy No. 5.1.
, Capacitance Change |Within +/- 10% of the value before Test Temperature : +85 +/-2°C.
High Rate (AC/C) test. Apply 130% of rated voltage for 1,000 +24/-Ohrs;
7.2.|Temperature After test, allow it stay alone for 4 hrs at
Loading U . standard temperature and humidity before making
Dissipation Factor Tan 6:0.4% max. (1KHz) measurements.
:?;”')at'on Resistance |, _ 500, of the limit value of No. 5.2.
Appearance Shall be no remarkable change.
PP The marking shall be legible.
- 1) Flow soldering:
Withstand Voltage |, satisfy No. 5.1. Preheat temp 100~120'C
Between Terminals Preheat Duration :100sec.max.
c it ch . o Soldering Temperature : +260 +/- 5C.
Soldering apacftance uhange | Within +/- 3% of the value before Immersion Duration :< 10 sec.
73 |Heat Rate (AC/C) test. Immersion Depth : 1.5 +/- 0.5 mm from roots.
e Resist 2) Iron soldering
esistance  |pjissipation Factor Tan §:0.4% max. (1KHz) Soldering Temperature : +400°C. .
Immersion Duration :< 3 sec.
Insulation Resistance |__ . After test, allow it stay alone for 1.5 +/- 0.5 hrs.
(LR >= 50% of the limit value of No. 5.2. at standard temperature and humidity before
making measurements.
Connection of Shall be stable.
Element
Appearance Shall be no remarkable change.
Withstand Voltage Shall satisfy No. 5.1.
b Capacitance Change |Within +/-5% of the value before
r
4 He);t Rate (ACIC) test. Test Temperature : +85 +/- 2°C
o Resist Test Duration : 16 +1/-0 hrs.
esistance Dissipation Factor Tan 6 :0.4% max. (1KHz)
:?;“')at'on Resistance |, _ 500, of the limit value of No. 5.2.
Appearance Shall be no remarkable change.
Withstand Voltage Shall satisfy No. 5.1.
Capacitance Change [Within +/-3% of the value before
75 Cold Rate (AC/C) test. Test Temperature : -40+/-3 °C
"“"|Resistance Test Duration : 2 +1/-Ohrs.
Dissipation Factor Tan 6:0.4% max. (1KHz)
:?;”')at'on Resistance |, _ 500, of the limit value of No. 5.2.
Appearance Shall be no remarkable change.
Withstand Voltage Shall satisfy No. 5.1. Test Temperature : +40 +/- 2C.
Capacitance Change |, . . Test Humidity : 90% to 95% R.H.
76 [Humidity  |Rate (AcC/C) Within +/-10% of the value before test. Test Duration : 1000+24/-0 hrs
"“"|Resistance After test, allow it stay alone for 4 hrs

Dissipation Factor

Tan 6:0.4% max. (1KHz)

Insulation Resistance

>= 50% of the limit value of No. 5.2.

at standard temperature and humidity before
making measurements.

€D Hongfarad




PRODUCT SPECIFICATIONS

TYPE : APD

Change -
Dissipation Factor

Tan 6 :0.4% max. (1KHz)

Insulation Resistance

>= 50% of the limit value of No. 5.2.

NO. ITEM PERFORMANCE TEST CONDITIONS
Connection Shall be no open nor short-circuiting. Testing method per IEC 68-2-6 Fc.
Vibration Strength The connection shall be stable. Frequency Change : 10--55--10 Hz.
7.7. Resist Vibration Distance : 1.5 mm.
esistance . Test Direction : X, Y, Z.
Appearance Shall be no mechanical damage. Test Duration : 2 +1/-0 hrs each direction.
Appearance Shall be no remarkable change.
Withstand Voltage Shall satisfy No. 5.1.
- Testing method per IEC 68-2-14 Na.
Rapid Capacitance Change (Within +/- 3% of the value before Test Temperature Cycle : Total 5 cycles.
7.8.|Temperature |Rate (AC/C) test. High Temperature : +85 +/-5 ‘C

Low Temperature : -40 +/-5C
30 min +/- 10% for each temperature.

Appearance Shall be no remarkable change.
_II-_|igh Withstand Voltage Shall satisfy No. 5.1. Test Temperature : +85 +/- 2°C.
emperature |~. . itance Change Test Humidity : 85% +2% R.H.
79 High Rafe (ACIC) 9 Within +/- 10% of the value before test. Loading Voltage: Rate voltage
" |Humidity Test Duration :1000 +24/-0 hrs
Loading o After test, allow it stay alone 6 hrs at standard
(THB) Dissipation Factor Tan §:0.5% max. (1KHz) temperature and humidity before making
measurements.
Insulation Resistance |>= 50% of the limit value of No. 5.2.
7.10.|Expected Operating Life 100,000 hours @ Tcase=75°C, rated voltage
8 |ACCEPTABLE QUALITY LEVEL (AQL)
NO. ITEM AQL SAMPLING PLAN
8.1.|Appearance AQL 0.65
8.2.|Dimension AQL 0.65
8.3.|Mechanical Characteristics AQL 0.40 According to MIL-STD-105E level II
GB2828-2003 Level Il .
8.4.|Electrical Characteristics AQL By lot outgoing inspection.
CAP, DF, 0.04
TV, IR, Zero Defect

€D Hongfarad




TYPE: APD

Lead free wave soldering curve

6sec
265

3 Gec zanc

. S6-100 Sec -

1207
moT

Time(sec)

Note: Don't suitable for reflow soldering operations

€D Hongfarad



SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD

TYPE: APD

The maximum length and width of film capacitors are shown in the following drawing

Ecc

entr

icity

Tmax=T+0.5mm

Wmax=

W+0.5mm

Eccentricity as in drawing

The maximum eccentricity is smaller than or equal to the lead diameter of the product concernc

€D Hongfarad



DERATING OF RATED VOLTAGE TO TEMPERATURE TYPE : APD

110

100

80 T~

70

60

Reduction to rated voltage(%)

50
40

70 75 80 85 90 95 100 105

temperature fEFHEE (°C)
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PRODUCT SPECIFICATIONS

TYPE: APD

CONSTRUCTION & MATERIAL LIST :

o

5 I__ﬁ

/ 1
6 o I I‘_ 2

NO. Item Materials

1 DIELECTRIC FILM Metallized Polypropylene Film

2 DIELECTRIC FILM Double-sidefmetalized film

3 METAL SPRAY Special Solder

4 LEAD WIRE Tin-plated Copper Wire

5 RESIN Epoxy Resin(UL94V-0)

6 CASE Plastic Case(UL94V-0)

€D Hongfarad
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